Microtubule breakage is not a major mechanism for resolving end-to-end chromosome fusions generated by telomere dysfunction during the early process of immortalization.
Telomeres, the terminal chromosomal structure crucial for maintaining genomic integrity, shorten with deoxyribonucleic acid replications in most human somatic cells. Chromosomes carrying critically short telomeres tend to form end-to-end fusions, which are subject to breakage during cell division. However, it remains obscure how such telomere-mediated fusions are resolved during the process of immortalization, which is an early and indispensable step toward cancer. It has been hypothesized that the breakage could occur at either the microtubule or chromatid, causing numerical or structural chromosome instability, respectively. In this paper, we show that although the distributions of chromosomal segment losses or gains involved in structural aberrations were significantly correlated with the profiles of critically short telomeres in human epithelial cells undergoing immortalization, no such association was detected for whole-chromosome losses or gains in either metaphase or interphase cells. By distinguishing between homologues, we further showed that the specific homologues with critically short telomeres and frequent end-to-end fusions were not preferentially involved in respective whole-chromosome losses or gains. Our data therefore demonstrate that microtubule breakage is not a major mechanism for resolving chromosomal end-to-end fusions in human cells undergoing immortalization. An important implication of this finding is that microtubule-kinetochore attachment is stronger than the chromosome structure.